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npHBeaeHO onncaHHe <ihom<uihh c})opMbi paKOBHHbi, o6HapyxceHHbix b aByx 6ejiOMopcKHX nonyjm- 
UHflx JiHTopajibHbix mojijhockob Littorina saxatilis h L. obtusata. IloKa3aHa CB5i3b aHOMajiHH c 3apa- 
xceHHOCTbio mojijhockob napTeHHTaMH MHKpocJjajiJiHfl rpynnbi «pygmaeus». FIpejuioxeHbi rnnoTe3bi, 
o6i>»CH5nomHe noiiBJieHHe aHOManna Jiaiiib y nacTH 3apaxceHHbix oco6en. PaccMOTpeHO npocTpaHCT- 
BeHHoe pacnpejiejieHHe Ha jiHTopajiH mojijhockob c aHOMajibHOH c})opMOH paKOBHHbi. 


CHCTeMa 6pK)XOHOrHe MOJUIIOCKH-TpeMaTOflbl 5IBJI5ieTC5I MOJieJIbHbIM o6l>eKTOM juia 
H 3yneHHa ocoOeHHOCTen napa3HTO-xo35iHHHbix othoihchhh. TpeMaTojibi cnoco6Hbi oxa- 
3bIBaTb BJIHflHHe Ha pa3JTHHHbie CTOpOHbl XCH3HeAeaTeJIbHOCTH M0JUIK)CK0B-X03fleB (Fh- 
HeuHHCKaa, 1968; Cheng, Snyder, 1982), b tom HHCJie cxopocTb h xapaKTep pocTa 
(Sousa, 1983; Sturrock, Sturrock, 1971, ii ap.). H3MeHeHH5i xapaxiepa pocTa HeH3- 
6excH0 BjiHaeT Ha (JiopMy paKOBHHbi Mojunocxa, KOTopaa aBjraeTCfl y racTpono^ CBoe- 
o6pa3HOH CTpyKTypoft, oTpaxcaiomen ocoSchhocth pocTa. 3to npnBojiHT k noflBjieHHio 
paKOBHH, HeTHnHHHbIX JUI5I AaHHOrO BH^a. 

B xofle MHorojieTHHX nonyjnmnoHHbix HCCJiejiOBaHHH Littorina saxatilis h L. ob¬ 
tusata Ha EejiOM Mope b HecKOJibKHx nocejieHHax 6buiH oOHapyxceHbi MHoroHHCJieHHbie 
OCo6h C aHOMajibHOH (|)OpMOH paKOBHHbi. IloCKOJIbKy 3KCTeHCHBHOCTb HHBB3HH MOJI¬ 
JIIOCKOB napTeHHTaMH TpeMaTOA, b hbcthocth MHKpocJjajuiH^aMH rpynnbi «pygmaeus », 
b AaHHbix nonyji5njH5ix jiocTnraeT 60 % h 6ojiee, 6buio BbWBHHyTO npejmojioxceHHe o 
BJIH5IHHH 3THX BHJIOB TpeMBTOJI Ha (|)OpMy paKOBHHbi JIHTTOpHH. IJeJIblO flaHHOrO HC- 
cjiejiOBaHHa nocjiyxcHJio H3yneHHe CB5I3H aHOMajiHH (JiopMbi paKOBHHbi L. saxatilis h 
L. obtusata c 3apaxceHHOCTbio napTeHHTaMH TpeMaTOA. BbiJin nocTaBjieHbi cjiejiyiomHe 
3a;iaHH: 1) onncaHHe AeMorpa(})HHecKoro cocTaBa rpynnbi oco6en c MopcJxxnorHHecKH- 
MH aHOMaJIH^MH ; 2) HCCJieflOBaHHe 3KCTCHCHBHOCTH HHBa3HH pa3JIHHHbIMH BHJiaMH Tpe- 
MaTOA MOJIJIIOCKOB C HOpMaJIbHOH H aHOMajibHOH (J)OpMOH paKOBHH; 3) yCTaHOBJieHHe 
npocTpaHCTBeHHoro pacnpejjejieHHfl mojijhockob c aHOMajibHOH $opMOH paKOBHHbi. 

MATEPHAJIBI H METOflBI 

HccjiejiOBaHHa npoBe^eHbi b Hiojie—aBrycTe 1993 r. b jiByx TOHKax KaHjiajiaKin- 
CKoro 3ajiHBa Bejioro Mop a: Ha 3anajiHOH xoce IOxchoh ry6bi o. PaxcxoBa (CeBepHbiH 
Apxnnejiar) h xopre (HeOojibinoH, 3aTonjiaeMbiH bo BpeMa npnjiHBa, octpobok) y Jle- 
BHHa HaBOJioxa b ry6e Hyna. 

JlHTopajibHaa 30Ha o6enx Tonex npeflCTaBjraeT co6oh KaMeHHCTyio jiHTopajib c 3a- 
POCJI5IMH (JjyKOHJIOB. B HHXCHeM H CpeflHeM T0pH30HTaX JIHTOpaJIH CjiyKOHJIbl o6pa3yiOT 
cnjioniHOH noxpoB, b BepxHeM ropH30HTe npejiCTaBjieHbi pa3JiHHHbie Tnnbi cyOcrpaTOB. 
Mojijiiockh L. obtusata b npejjejiax Bcex ropH30HTOB jioxajiH3yioTC5i noHTH hckjiiohh- 
TejibHO Ha (JjyKOHjiax, SBpHTonHbiH bh jx L. saxatilis 3aHHMaeT, xpoMe Toro, noBepx- 
HOCTb BaJiyHOB H ynacncn rpaBHa. 

KojiHHecTBeHHbie npo6bi 6buiH B35iTbi npn noMomn paMKH 1/40 kb. m (miomajiKa) 
C (JjyKOHflOB B HHXCHeM H CpeflHeM T0pH30HTaX JiHTopajiH H CO Bcex THnOB Cy6CTpaTOB 
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(noBepxHOCTb BajiyHOB, c})yKOHAbi, OTKpbiTbie ynacTKH rpaBHfl) b BepxHeM ropH30HTe. 
PacnojioxceHne npo6Hbix miomajtOK no3BOJi5ieT cpaBHHBaTb cocTaB nocejieHHfl mojuhoc- 
KOB B pa3HbIX MHKpo6HOTOnaX (r0pH30HTbI JIHTOpaJlH H M03BHKa cy6cTpaTOB B npejte- 
jiax BepxHero ropH30HTa jyia L. saxatilis). flaHHaa MeTOjiHKa 6bma pa3pa6oTaHa b 
xojie nonyjiflUHOHHbix nccjiejtOBaHHH L. saxatilis h L. obtusata Ha EejiOM h EapeHue- 
bom Mopax h no^po6HO onHcaHa b pa6oTax TajiaKTHOHOBa h flodpoBOJibCKoro (1984) 
h CepraeBCKoro h TpaHOBWHa (1989). 

B jia6opaTopHH npoBojwjiH onncaHne co6paHHbix mojuhockob, onpeaejuni bha mojijhoc- 
xa, B03pacT no KOJibuaM, o6pa3yiomHMC5i Ha paKOBHHe b pe3yjibTaTe ocTaHOBKH pocTa moji- 
JHOCKOB 3HMOH, flHaMeTp H (})OpMy paKOBHHbl. flaJiee XCHBOTHbie 6bIJIH BCKpbITbl flJUI onpe- 
aejieHHfl nojia h HHBa3HH napTeHHTaMH TpeMaTOfl. ripn HajiHHHH napa3HTOB onpejjejuuiH hx 
bhji, a Taxxce crajiHio pa3BHTH5i jyifl MHKpoc})ajuiHA rpynnbi «pygmaeus». Eojiee nojipoOHO 
MeTOjaHKa onncaHna KOJiHnecTBeHHbix npo6 npn nccjiejiOBaHHH nonyjumnn jihttophh 
6bma H3Jio>KeHa paHee (TpaHOBWH h jip., 1987; CeprneBCKHH, TpaHOBWH, 1989). 

B HCCJieayeMbix nonyjunjHflx L. saxatilis h L. obtusata OTMeneHa 3apaxceHHOCTb 10 bh- 
JiaMH TpeMaTOA, KOTopbie Moryr 6biTb ycjiOBHO pa3^e;ieHbi Ha jx Be aKOnornnecKHe rpynnbi. 
B nepByio bxojuit BHflbi, HMeiomne b xch3hchhom unKJie CTajtnio CBoOojiHonJiaBaiomeH uep- 
Kapnn: Podocotyle atomon (Rudolphi, 1802) (ceM. Opecoelidae), Cryptocotyle lingua (Creplin, 
1825) (ceM. Heterophyidae), Notocotylus sp. Podlipaev, 1976 (ceM. Notocotylidae), Hi- 
masthla sp. Podlipaev, 1976 (ceM. Echinostomatidae), Microphallus sp. Podlipaev, 1979 
(ceM. Microphallidae) h Renicola sp. Podlipaev, 1979 (ceM. Renicolidae). fljw onpejiejie- 
HHfl 3THX BHflOB HCn0JIb30BaHbI OnHCaHHfl flOJUIHnaeBa (1979). 3KCTeHCHBH0CTb HHBa3HH 
mojuhockob napa3HTaMH AaHHOH rpynnbi b nccjiejiOBaHHbix nonyjumnflx oneHb HH3Ka (cyM- 



Phc. 1. Mojijiiockh Littorina saxatilis h L. obtusata c pa3JiHMHOH cJ)opMOH paKOBHHbl. 

L. saxatilis : a — c HopMajibHOH, 6 — c aHOMajibHOH (JiopMOH paKOBHHbl; L. obtusata : e — c HopMajibHOH, z — 

C aHOMajibHOH (J)OpMOH paKOBHHbl. 

Fig. 1. Molluscs Littorina saxatilis and L. obtusata with a different shell shape. 
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Phc. 2. rwioTeTHHecKaji cxeMa bo3hhkhobchh3i aHOMannn 
(J)opMbi paKOBHHbi Littorina saxatilis n L. obtusata. 

Fig. 2. Hypothetical scheme of the origin of shell shape ab¬ 
normalities in Littorina saxatilis and L. obtusata. 


MapHo MeHee 1 %) B xtpyryio rpynny cjiextyeT othccth 
BHXtbi poxta Microphallus , o6pa3yK)mne BnxtOBon KOMn- 
jieKC «pygmaeus» (ceM. Microphallidae). B nccjiexto- 
BaHHbix panoHax 6buin BCTpeneHbi neTbipe Bnxta: M. pyg- 
maeus (Levinsen, 1881, nec Odher, 1905), M. pirifor- 
mes (Odher, 1905), M. pseudopygmaeus Galactionov, 

1980 n M. triangulatus Galactionov, 1984. OnpexteJie- 
Hne BHxtOB MHKpocJ)ajiJiHxt rpynnbi «pygmaeus» npoBO- 
xihjih no onncaHHHM TajiaKTHOHOBa (1980a, 19806, 

1983, 1984). B nccnextyeMbix panoHax cyMMapHaa 3a- 
paxceHHocTb mojijiiockob nepeHHCJieHHbiMH BnxtaMH 
MoxceT cocTaBJiHTb 50 % n donee (ranaKTHOHOB, 1980a; 
ranaKTHOHOB, flodpoBOJibCKnn, 1984; rpaHOBHH n ap., 1987; MnxanjiOBa n up., 1988). Flpn 
3tom donee 90 % o6men 3apaa<eHH0CTH HHBa3HOHHbiMH MeTauepxapnaMn MnxpocfiajiJiHxt 
odycjiOBJieHO bhuom M. piriformes. B xtajibHenuieM npn H3JioxceHHH nojiyneHHbix pe3yjibTa- 
tob ncnojib30BaHa cyMMapHaa 3apaa<eHHOCTb MnxpocJiajiJiHuaMH rpynnbi «pygmaeus». Flpn 
odHapyxceHHH MnxpocfiajiJiHUHOH HHBa3nn OTMenajin CTaunio pa3BHTna napa3HTa: cnopo- 
uncTbi, coxtepacanjne 3apoubiuieBbie iuapbi hjih Hextopa3BHTbix MeTauepKapnn, oTHOcnjincb 
K He3peJIbIM CTaXtHHM pa3BHTHa, B OTJIHHHe OT 3aBepUiaiOIUHX CTBXIHH pa3BHTHH, KOraa B cno- 
pouncTax Haxounjincb nojmocTbio cc})opMHpoBaHHbie HHBa3HOHHbie MeTauepKapnn. 

fljia onncaHna $opMbi paKOBnHbi mojijiiockob 6biJin ncnojib30BaHbi Bn3yajibHbie 
oueHKn, nocKOJibKy oco6n c Mopc})OJiorHHecKHMH aHOMajinaMH 6e30inn6oHHO MoryT 
6biTb nueHTnc})nunpoBaHbi (pnc. 1). Ilpn stom cpeun L. saxatilis n L. obtusata n3 
nonyjiaunn Koprn Bbiuejiajin oco6en c HopMajibHon c})opMbi paKOBnHbi, c HeOojibiunMH 
OTKJiOHeHnaMn n nMeiomnx pe3Kne Mopc})OJiornHecKne aHOMajinn. Jlna MaTepnajia, co- 
OpaHHoro b nonyjiaunn 3anajmon kocw, ncnojib30BaHa HHaa cncTeMa oueHOK: Hop- 
MajibHaa—aHOMajibHaa $opMa paKOBnH. Ha uacra MaTepnajia n3 nonyjiaunn Koprn y 
JleBnHa HaBOJioKa npoBexieH Mopc})OMeTpnHecKnn aHajin3. Ilpn noMomn oxyjiap-MHK- 
poMeTpa y mojijiiockob 6biJin n3MepeHbi BbicoTbi o6opotob 3aBnTKa h2 n h3 n BbicoTa 
nocjiextHero odopoTa h4, npn stom Bee paKOBnHbi 6biJin opneHTnpoBaHbi ycTbeM BHn3 
TaK, HTo6bi KOJiyMejuiapHaa ocb pacnojiarajiacb CTporo ropn30HTanbHo (pnc. 2). Iloxt- 
poOHee Bbidop napaMeTpoB xuifl H3MepeHna paccMOTpeH b pa3xiejie «Pe3yjibTaTbi». 
3aTeM Ha ochobc nojiyneHHbix bmcot odopoTOB xuifl xaacuon paKOBnHbi 6biJia paccnn- 
TaHa OTHOCHTejibHaa BbicoTa 3aBHTKa H. 

fljia CTaTHCTHHecKon o6pa6oTKH xtaHHbix 6biJin ncnojib30BaHbi MeTOxtbi oxtHOMepHon 
CTamcTHKn, xtJifl xtaHHbix Mop^OMeTpnn paKOBnHbi, KpoMe Toro, npoBexteHbi perpeccn- 
OHHbin n xtHcnepcnoHHbin aHajin3bi b paMKax CTaHxtapTHoro naxeTa CTaTHCTHHecKnx 
nporpaMM Statistica. 

CodpaHO n Bcxpbrro 805 ocoden L. saxatilis n 766 oco6en L. obtusata ; H3MepeHO 
105 n 64 oco6n cootbctctbchho. 



PE3YJII>T ATM 

1. XapaKTep aHOMajinn paxoBHH mojijiiockob. B nccjiextOBaHHbix nonyjiaunax Lit¬ 
torina saxatilis n Littorina obtusata odHapyxceHbi mojuiiockh co cxoxtHbiMH no xapax- 
Tepy aHOMajinaMn cJ)opMbi paKOBnHbi. Taxne paKOBnHbi 3aMeTHO ouinnaiOTca ot oc- 
TajibHbix CBoen OameHKOBnxtHon c})opMon (pnc. 1). OxtnH hjih HecKOJibKO odopoTOB 
paKOBnHbi, npexuuecTByioiunx nocjiextHeMy, BbimaxtaT «B3XtyTbiMn», pa3XtejieHHbiMn my- 
6okhmh uiBaMn. YBejinHeHHbie odopOTbi 3aBHTKa C03Xtai0T BnenaTJieHne «pacKpynnBa- 
Hna» cnnpajin paKOBHHbi no KOJiyMejmapHon ocn. OxtHaxo, no-BnxtnMOMy, yBejinneHna 
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HenocpeacTBeHHo anaMeTpa xaxcaoro o6opoia He nponcxoaHT. BnenaTJieHHe «B3ayTOC- 
th» o6opotob co3,aaeTCfl 3a cneT cMemeHHfl jthhhh nepexpbraaHHfl npeabiaymero h 
nocneayiomero o6opotob: uiBbi npoxoaflT He no cpeaHen, HaH6oJiee umpoxon nacTH 
o6opoTa, a HHxce, — b cyxcaiomencH ero nacTH (pHc. 2). Taxne aHOMajiHH xapaxre- 
pH3yioTCH yBejiHHeHHeM BbicoTbi nepeKpbiTbix o6opotob 3aBHTKa h2 h h3. 3th napa- 
MeTpbi h 6biJiH Bbi6paHbi jinn KOJiHHecTBeHHoro onncaHHH c})opMbi paKOBHH L. saxatilis 
h L. obtusata H3 nonyjmuHH xoprn. 

J5jih KOJiHHecTBeHHoro onncaHHH aecJjopMaunn paxoBHH HcnoJib30BaHa OTHOCHTenb- 
Ha h BbicoTa 3aBHTKa paKOBHHbi H = ( h 2 + h 3 )/ h 4 y rae cyMMa bwcot BToporo h TpeTbero 
o6opotob 3aBHTKa (ihi + h 3 ) npaxTnnecxn noJiHocTbio onpeaejmeT BbicoTbi 3aBHTxa, 
Tax xax nepBbiH o6opoT oneHb Man h 3anacTyio xoppoanpoBaH. BMecTe c TeM ( h 2 + 
h 3 ) HBJiaeTCH noxa3aTejieM HajiHHHfl aHOMajiHH. OneBnaHO, hto napaMeTpbi h 2 h h 3 
3aBHc«T ot pa3Mepa (B03pacTa) Mojunocxa. JJjih toto htoOm cpaBHHBaTb <£opMy paxo- 
BHHbi y MOJUHocxoB pa3Horo pa3Mepa, b oTHomeHHe H 6bma BBeaeHa BbicoTa nocnea- 
Hero, HenepexpbiToro, o6opoTa h 4 y xax xapaxTepncraxa pa3Mepa paxoBHH. EbiJi npo- 
BeaeH aHanH3 xoppejumnn ( h 2 + h 3 )/ h 4 h pa3Mepbi (anaMeTpa) paxoBHHbi. OOHapyxce- 
ho, hto y 3nopoBbix MOJuiiocxoB o6ohx BHnoB cymecTByeT nonoxcHTejibHaa 3aBncn- 
MOCTb BeJIHHHHbl H OT anaMeTpa paXOBHH (pHC. 3). y 3apaXCeHHbIX MOJUHOCXOB 
nocTOBepHOH 3aBHCHM0CTH BejiHHHHbi H ot pa3Mepa He o6HapyxceHO (L. saxatilis : r = 
= -0.24, L. obtusata : r = -0.04; P> 0.05). fljin aajibHenmero aHajiH3a BejiHHHHa H 
Bcex 3nopoBbix mojuhocxob 6buia cTaHaapTH3npoBaHa no cpeaHeMy anaMeTpy mojuhoc- 
xob b BbiOopxe no cfiopMyjie 


a + bX n 

H 0 =-- //, 

0 a + bX, 


rae Xo — cpeaHHH anaMeTp paxoBHH mojuhocxob, xoTopbin cocTaBJiaeT 53.4 mm jym L. sa¬ 
xatilis h 80 — jum L. obtusata , X — anaMeTp paxoBHHbi Mojunocxa, H — OTHOCHTejibHan 
BbicoTa paxoBHHbi Mojunocxa, a, b — xoac^nuneHTbi ypaBHeHHH jiHHenHon perpeccnn 
(pnc. 3). 

OnncaHHe paxoBHH mojuhocxob o6ohx BnaoB c noMombio napaMeTpa H cooTBeT- 
CTByeT xanecTBeHHbiM oueHxaM (JjopMbi paxoBHHbi. Y mojuhocxob c HeOojibuiHMH ot- 
XJlOHeHHHMH OHO BblUie, HeM y OCo6en C HOpMaJIbHOH (|)OpMOH paxoBHHbi (pnc. 4). 
MaxcHMajibHoe 3HaneHHe H HaOjnoaaeTca b rpynne c CHJibHbiMH aHOMajiHHMH. Cneao- 
BaTejibHO, npeaJioxceHHoe OTHomeHHe H aaexBaTHO onncbraaeT HaOjnoaaeMbie otxjio- 
HeHHH. 

2. HacTOTa BcrpenaeMocTH aHOMajiHH h cBH3b c 3apaxceHHOCTbio. HacTOTbi aHOMa- 
jthh (JjopMbi paxoBHHbi cocTaBHJiH 8.32 % cpean L. saxatilis h 8.1 % — cpean 
L. obtusata b nonyrnmnn 3anaaHOH xocbi, 6.48 h 7.5 % cooTBeTCTBeHHO b nonyjia- 
uhh xoprn y JleBHHa HaBOJioxa. 

HacTOTbi MopcJjojiorHHecxHX OTXJiOHeHHH b pa3JiHHHbix B03pacTHbix rpynnax MOJI- 
jhocxob He pa3JiHHaK)Tcn, aHOMajiHH oOHapyxceHbi y oco6en o6ohx BnaoB, HannHaa c 
TpexjieTHero B03pacTa. Cpean caMuoB h caMox HacTOTbi aHOMajinn oanHaxoBbi 
(P > 0.05). 

B HccjieayeMbix nonyjiaunflx oxcTeHCHBHOCTb HHBa3HH MHxpo^ajuinaaMH rpynnbi 
«pygmaeus» HCXjnoHHTejibHO Bbicoxa h cocTaBHJia 64.81 % jxnn L. saxatilis h 49.66 —ana 
L. obtusata b nonyjumnn xoprn y JleBHHa HaBOJioxa h 64.96 % jum L. saxatilis h 49.76 — 
ana L. obtusata b nonyjunjHH 3anaaHOH xocbi o. PnxcxoBa. 

JJjih HccjieaoBaHHH cbh3h aHOMajiHH paxoBHHbi mojuhocxob c 3apaxceH- 

HocTbio 6buio npoBeaeHO cpaBHeHHe 3xctchchbhocth HHBa3HH oco6en c HopMajibHOH 
h BbipaxceHHOH aHOManbHOH (})opMOH paxoBHH (Ha ocHOBe xanecTBeHHbix oueHOx). Bee 
oco6h L. saxatilis c aHOMajibHOH paxoBHHOH h o6enx nonyjiHUHHX h L. obtusata c 
aHOManbHOH paxoBHHOH b nonyjinuHH 3anaaHOH xocbi coaepxcajin HHBa3HOHHbix Me- 
TauepxapHH MHxpocJiajuiHa rpynnbi «pygmaeus» , Toraa xax epean oco6en c HopMajib- 

HOH (JlOpMOH paXOBHHbl 3XCTeHCHBH0CTb HHBa3HH 3THMH napa3HTaMH CymeCTBeHHO 
MeHbine (Ta6ji. 1). HeaocTaTOHHbiH o6T>eM BbiOopxn L. obtusata c aHOMajibHOH cf>op- 


16 



H 
0.55 

0.45 

PhC. 3. 3aBHCHMOCTb OTHOCHTeJIbHOH BbICOTbl 3aBHT- 
Ka ( H) ot AHaMeipa paKOBHHbi ( D ) y 3aopoBbix moji- 
JIIOCKOB. 

a — 3aBHCHMOCTb, nojiyneHHafl jum L. saxatilis , r = 0.49 
(P < 0.05); 6 — 3aBHCHM0CTb, nojiyneHHaii juix L. obtusa- 0 15 
ta, r = 0.60 (P < 0.05). 

Fig. 3. Dependence of relative height of a shell 
spire ( H) upon a shell diameter ( D ) in healthy mol¬ 
luscs. 

moh paKOBHHbi H3 nonyjnmHH KoprH (n = 6) He ho3bojthjt npoBecTH cpaBHeHHe. Pac- 
npeaejieHHe cpean mojijhockob HHBa3HH He3pejibiMH CTa^HHMH MHKpocJjajuiH.a hocht 
ajTbTepHaTHBHbiH xapaKTep: hh b o^hom cjiynae oco6h c aHOMajibHOH (J)opMOH paKO¬ 
BHHbi He coflepacaiiH He3pejibix CTa^HH pa3BHTHH napa3HTa, b to ace BpeMfl paHHne 
CTajtHH 3apaaceHHH 6biJiH o6HapyaceHbi y oco6en c HopMajibHOH cfiopMOH paKOBHHbi 
(Ta6jT. 1). fljlfl L. saxatilis C HOpMaJIbHOH H aHOMajibHOH (J)OpMOH paKOBHH pa3JIHHH5I 
B 3KCTCHCHBHOCTH HHBB3HH He3peJIbIMH CTajJHflMH MHKpOC^aJUIHfl CTaTHCTHHeCKH 3Ha- 
HHMbl (Ta6jT. 1). 

#OJI5I MOJIJHOCKOB C aHOMajibHOH (})OpMOH paKOBHHbi OT o6meTO HHCJia 3apaaceH- 
HblX OCo6eH 3BBHCHT OT MeCTOnOJIOXeHHfl Ha JTHTOpajTH. HaCTOTbl aHOMaJIbHbIX oco- 
6eft cpejtn 3apaaceHHbix L. obtusata b nonyjnmHH 3anajmoH kocm Bbime b BepXHeM 
ropH30HTe nosca c^yKOHjjoB no cpaBHeHHio co cpejtHHM h hhxchhm (Ta6ji. 2). JXna 

0.6 
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0.4 


0.3 


0.2 

I II III 

P< 0.001 P<0.01 

a i-1-1 

P < 0.001 P < 0.05 

6 i_i_i 

PhC. 4. CpeaHHe 3HaHeHHH OTHOCHTeJIbHOH BbICOTbl 3aBHTKa (//) y MOJIJHOCKOB C pa3JIHHHOH <J»op- 

MOH paKOBHHbi. 

1 — L. saxatilis ; 2 — L. obtusata\ no och opjumaT — BbicoTa 3aBHTKa (//); no och a6cuncC — c{)opMa paKOBHHbi: 
/ — HOpMajibHa^ H — aHOMajibHaa 1-h CTeneHH, fl — aHOMajibHaa 2-h CTeneHH. Jljisi cpeaHHX 3HaneHHH H yxa3a- 
Hbi 95%-Hbie aoBepHTenbHbie HHTepBajibi h craTHtTltaecKaji 3HaHHMOCTb pa3JiHHHH P (cpaBHeHHe no KpHTepHio 

CTbiojieHTa). 

Fig. 4. Mean values of relative height of shell spire ( H) in molluscs with different shell shape. 




2 riapa3HTOJiorHfl, Ns 1, 1999 r. 
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Ta6jiHua 1 

3KCTeHCHBH0CTb HHBa3HH napTeHHTaMH TpeMaTOji MOJiJiiocKOB Littorina saxatilis h L. obtusata 
C HOpMBJIbHOH H aHOMaJlbHOH cJ)OpMOH pBKOBHH 
Table 1. Infection rate with trematode parthenites in molluscs Littorina saxatilis and 
L. obtusata with normal and abnormal shell shape 





PaHOH c6opa 



3apa)KeHHOCTb 


3anaaHan Koca 


Kopra 

H KOJIHHeCTBO 

BCKpbITbIX MOJIJIIOCKOB 

L. saxatilis 

L. obtusata 

L. saxatilis 


H 

A 

H 

A 

H 

A 

OOmaa 3KCTeHCHBHOCTb 3apa- 
JKeHHOCTH 

61.48 

100** 

45.33 

100** 

64.85 

100** 

MHKpocJjajuimtbi rpynnbi «pyg- 
maeus» HHBa3HOHHbie MeTa- 

nepKapHH 

52.41 

100** 

38.27 

100** 

37.62 

100** 

MHKpocJjajuiHjtbi rpynnbi «pyg- 
maeus» He3peJibie CTajiHH 

9.07 

0* 

6.88 

0 

24.75 

0** 

KOJIHHeCTBO BCKpbITbIX MOJI¬ 
JIIOCKOB 

540 

49 

567 

50 

202 

14 


npHMenaHHe. YKa3aHbI pa3JIHHHJI B 3KCTCHCHBHOCTH HHBa3HH MOJIJIIOCKOB C HOpMajIbHOH (H) H aHOMaJlbHOH 

(A) (fopMOH paKOBHH: * — P < 0.05, ** — P < 0.01 (cpaBHemie c noMombio t-KpHTepna). 


L. saxatilis b toh *e nonyjiauHH cooTBeTCTByiomHH noKa3aTejib He CB5i3aH c ro- 
PH30HT0M JiHTopajiH (ia6ji. 2). OflHaico L. saxatilis b otjihhhc ot L. obtusata hc- 
nojib3yeT pa3Hbie THnw cy6cTpaTOB, npeflCTaBJieHHbie b BepxHen JiHTopajiH. IIpH 
3 tom HaH6ojibixia5i KOHueHTpauHfl aHOMajibHbix oco6eH Ha6jiiojtaeTC5i Ha noBepxHOCTH 
KaMHen; OHa Bbirne, neM b Hacrax nocejieHHfl Ha rpaBHH h cJiyKOHflax (Ta6ji. 2). 
CjieAOBaTejibHO, cymecTByeT TeH^eHUHa yBejiHHeHHfl nacTOTbi Mop^ojioraHecKHx aHO- 
MajiHH cpe^H 3apaxceHHbix mojijuockob o6ohx bh^ob b BepxHeM h cpe^HeM ropH- 


TabjiHua 2 

flojia mojijuockob Littorina saxatilis h L. obtusata (b %) 
c aHOMajibHOH cJjopMOH paKOBHHbi ot o6mero HHCJia 3apaxeHHbix MHKpocJjajuiHjiaMH 
rpynnbi «pygmaeus» no pa3JiHHHbiM bnoTonaM 
b nonyjumHH 3anajmon kocw 

Table 2. Quota of molluscs Littorina saxatilis and L. obtusata (%) with abnormal 
shell shape in a total number of molluscs infectes with microphallids of the 
«pygmaeus» group in different biotopes in the Zapadnaya Kosa population 


MecTO c6opa 


T0pH30HTbI 

BepXHHH 


L. saxatilis 


L. obtusata 


9.78 


26.32 


CpejtHHH 

HHXHHH 


10.77 

2.56 


9.92 

5.66 


CyOcTpaTbi 

KaMeHb 

(JjyKOHJlbl 

rpaBHH 


21.95 

8.67 

8.06 


npHMenaHHe. Pa3JIHHHJI MOKJiy BejIHHHHaMH HaCTOT B paMKaX CTaTHCTHHeCKH 3HaHHMbI 

(PcO.Ol). 
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Ta6jiHua 3 

0,aHO({)aKTOpHi>ie /mcnepcHOHHbie aHajiH3bi BapbHpoBaHwi napaMeTpa H y Littorina saxatilis 
h L. obtusata (c})aKTOp «3apa*eHHOCTb») 

Table 3. One-factor analyses of variance of the parameter H variation in Littorina saxatilis 

and L. obtusata (factor «infection») 


Bh£ 

df 

$aKTopHajibHa5i 

MS 

(JjaKTopnajibHafl 

df 

ocTaTOHHaa 

MS 

ocTaTOHHaa 

F 

P 

L. saxatilis 

2 

0.031 

76 

0.005 

5.843 

0.004 

L. obtusata 

2 

0.039 

60 

0.007 

5.226 

0.008 


30HTax jiHTopajm; aHOMajibHbie L. saxatilis JiOKajiH3yiOTC5i b npeaejiax BepxHero ro- 
pH30HTa B OCHOBHOM Ha nOBepXHOCTH KaMHeH. 

3. Pe3yjibTaTbi Mop(|)OMeTpHHecKoro aHajiH3a Littorina saxatilis h L. obtusata b 
nonyjiauHH Koprn y JleBHHa HaBOJioKa. Bjihahhc c^aKTopoB 3apaaceHHOCTH h npocT- 
paHCTBeHHOH JIOKaJIH3aUHH Ha OTHOCHTeJIbHyiO BbICOTy 3aBHTKa MOJIJHOCKOB H 6bIJIO 
HccjieaoBaHo mctoaom flncnepcHOHHoro aHajiH3a. IIpeflBapHTeJibHo 3HaneHHH BeJiHHHHbi 
H 6buiH no^BeprHyTbi lg-TpaHCcfiopMauHH. PacnpeaejieHHe nojiyneHHOH BeJiHHHHbi ab- 
jiaeTCfl HopMajibHbiM L. obtusata (x 2 = 2.07, df = 4, P = 0.7) h He3HaHHTejibHO ot- 
jiHHaeTca ot HopMajibHoro y L. saxatilis (x 2 = 12.01, df = 4, P = 0.02), Tax xax abjih- 
eTCH cyMMOH ^Byx HopMajibHbix pacnpe^ejieHHH, OTHOcamHxcfl k 3flopoBbiM h 3apa- 
xceHHbiM oco6hm. Bo Bcex npoBejjeHHbix BapnaHTax aHajiH3a xtHcnepcHH 6buia tomo- 
reHHOH (no pe3yjibTaTaM TecTOB BapuieTTa h KonpeHa). 

O^HO^aKTopHbie ^HcnepcHOHHbie aHajiH3bi noKa3ajiH BJiHHHHe 3apaxceHHOCTH Ha 
(})OpMy paKOBHHbl MOJIJHOCKOB JJByX BHJJOB (Ta6jl. 3). IIpH 3TOM 3HaHHTeJIbHOe yBeJIH- 
neHHe napaMeTpa //, oueHHBaiomero CTeneHb jietJiopMauHH paKOBHH, HaOjnojtaeTCH y 
MOJIJHOCKOB, cojiepxcamHx HHBa3HOHHbie MeTanepKapnH MHKpo^ajumji (pnc. 5). Cpeji- 
HHe 3HaneHH5i H y 3jiopoBbix oco6en h cojtepxcamnx He3pejibie CTajiHH pa3BHTH5i na- 
pa3HTOB He pa3JiHHaioTca juia o6ohx bhjiob xo3HHHa (pnc. 5, a , 6). 

fljlfl HCCJiejIOBaHHH BJIHHHH5I npOCTpaHCTBeHHOTO nOJIOXCeHHfl Ha JIHTOpaJIH Ha 
(JiopMy paKOBHHbi mojijhockob npoBejieHbi jiByx(|)aKTopHbie AHcnepcHOHHbie aHajiH3bi. 



D 0.998 0.032 0.631 0.079 

P i_i_i i_i_i 

0.008 0.002 
\ _i i-1 

Phc. 5. OTHOCHTejibHaH BbicoTa 3aBHTKa (//) mojuiiockob Littorina obtusata (a) h L. saxatilis ( 6 ) b 

3aBHCHMOCTH OT 3apaaceHHOCTH. 

no och opaHHaT — BbicoTa 3aBHTKa ( H)\ no och a6cuHCc — 3apaaceHHOCTb; 0 — 3aopoBbie oco6h, 1 — oco6h, co- 
aepxcamne He3pejibie craaHH pa3BHTH» napa3HTa, 2 — oco6h, coaepacamne HHBa3HOHHbix MeTauepKapHH; BHH3y — 
CTaTHCTHnecKaa 3HanHMOCTb MeacrpynnoBbix pa3JiHHHH P (cpaBHeHHe no xpHTepmo HbioMeHa—Kbiojia). 

Fig. 5. Relative height of shell spire ( H) in Littorina obtusata (a and L. saxatilis (6) in depend¬ 
ence on infection. 
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Ta6jiHua 4 

AByxc^aKTopHLie jmcnepcHOHHbie aHajiH3bi BapbnpoBaHHJi napaMeTpa H y Littorina saxatilis 
h L. obtusata (cfjaKTop «3apaxeHHOCTb» h «ropH30HT JiHTopajm») 

Table 4. Two factors analyses of variance of the parameter H variation in Littorina saxatilis 
and L. obtusata (factors «infection» and «intertidal zone») 


Bha 

Hctowhhk 

BapbHpOBaHHH 

df 

({)aKTO- 

pnajibHaa 

MS 

(JjaKTO- 

pHajibHaa 

df 

OCTaTOW- 

Haa 

MS 

OCTaTOH- 

Ha si 

F 

P 

L. saxatilis 

3apaxceHHOCTb 

1 

0.032 



5.222 

0.024 


TopH30HT 

1 

0.059 

100 

0.006 

9.809 

0.002 


B3aHMOJteHCTBHe 

1 

0.006 



0.991 

0.322 

L. obtusata 

3apaxceHHOCTb 

1 

0.054 



8.48 

0.005 


TopH30HT 

2 

0.021 

57 

0.006 

3.244 

0.036 


B3aHMOJteHCTBHe 

2 

0.007 


1 

1.052 

0.356 


OaKTop «3apa)KeHH0CTb» b jtaHHOM cjiynae HMen jxbc rpaflaunn, TaK KaK 3jtopoBbie h 
ccmepxcamne He3pejibie ctbahh pa3BHTH5i napa3HTOB oco6h 6biJiH o6”be^HHeHbi b ojjHy 
rpynny juia ypaBHOBeiuHBaHHx ^HcnepcHOHHoro KOMruiexca. OaKTop «ropH30HT» b 
cjiynae Littorina obtusata HMen TpH rpaaauHn: «hhxchhh», «cpejtHHH», «BepxHHH», 
cooTBeTCTByiomHe nacTAM nosca c^yKOH^oB. B cjiynae L. saxatilis 6biJiH BbwejieHbi jxbq 
rpa^auHH: «hhxchhh», BKjnonaiomHH hhxchiok) h cpe^Htoto nacTH nosca c{)yKOH,itOB, h 
«BepXHHH», BKJlIOHaiOmHH BepXHIOK) HaCTb noaca C^yKOHflOB H KaMHH B BepXHeH 30He 
JIHTOpaJIH. Pa3JIHHHOe BbWeJieHHe r0pH30HT0B JXJ151 JX Byx BHflOB OTpaXCaeT pa3JIHHH5I 30- 
HajibHoro pacnpe^ejieHHa mojijiiockob. 

flHcnepcHOHHbiH aHajiH3 noxa3aji bjihahhc $aKTopoB 3apaxceHHocTH h ropH30HTa 
JIHTOpaJIH Ha (})OpMy paKOBHH MOJUHOCKOB flByX BHflOB (Ta6jl. 4). YBeJlHHeHHe OTHOCH- 
TejibHOH BbicoTbi 3aBHTKa Ha6jno^aeTC5i b «cpe^HeM» ropH30HTe y Littorina obtusata 
(pHc. 6, a) h b «BepxHeM» ropH30HTe y L. saxatilis. Pa3JiHHHH Mexcjty rpynnoBbiMH 
cpeOTHMH no c})aKTopy 3apaxceHH0CTH aHajiornHHbi nojiyneHHbiM b pe3yjibTaTe o^ho- 
c})aKTopHoro aHajiH3a. 


H 



Phc. 6. OTHOCHTejibHaa Bbicoia 3aBHTKa ( H) mojijiiockob Littorina obtusata (a) h L. saxatilis ( 6 , 

e) B 3aBHCHM0CTH OT MeCT 006 HTaHHM. 

no och abcuHcc jyni a, 6 — ropH30HTbi: / — hhxhhh, II — cpeaHHH, III — BepxHHfi; juin e — cybcrpaTbi: IV — 

({jyKOHJIbl, V- KaMHH. 

OcTajibHbie o6o3HaweHHJi TaKHe ace, xax Ha pwc. 5. 

Fig. 6. Relative height of shell spire ( H) in Littorina obtusata (a) and L. saxatilis ( 6 , e) in depen¬ 
dence on the molluscs habitats. 


20 



FIpHMeHHTb AByxcjjaKTopHbiH jmcnepcnoHHbiH aHajiH3 no onncaHHon cxeMe juia 
oueHKH BJ1HHHH5I THna cy6cTpaTa (xaMHH h cJjyKOHflbi b BepxHeM ropn30HTe JiHTopajm) 
Ha $opMy paKOBHHbi Littorina saxatilis He yaajiocb, nocKOJibKy noHTH Bee oco6h Ha 
xaMHflx coaepxcajiH HHBa3HOHHbix MeTauepxapHH MHKpocJiajiJiHji. OflHaKO 6biJio o6Ha- 
pyxceHO, hto BHyTpH rpynnbi 3apaxceHHbix oco6en cJjopMa paKOBHHbi CBjnaHa c THnoM 
cy6cTpaTa. Y mojijiiockob, co6paHHbix c KaMHen, OTHOCHTejibHaa BbicoTa 3aBHTKa H h, 
cjieflOBaTejibHO, CTeneHb jiecJiopMauHH paKOBHHbi 3HaHHTejibHO Bbiine, neM y mojijiioc- 
KOB, C06paHHbIX C cjtyKOHJIOB (pHC. 6, tf). 

OBCY5KJIEHHE 

ripH H3yneHHH bjihhhhh TpeMaToa Ha >KH3Hejie5iTejibHOCTb mojijiiockob ojihhm H3 
HHTerpajibHbix napaMeTpoB, OTpaxcaiomHx $H3HOjiorHHecKoe coctohhhc opraHH3Ma xo- 
3HHHa, HBJifleTCfl pocT. MHorne aBTopbi yKa3biBaioT Ha H3MeHeHHe cxopocTH pocTa 
3apaxceHHbix mojijiiockob (Sturrock, 1966; McClelland, Bourns, 1969; Meuleman, 
1972; Wilson, Denison, 1980; Hughes, Answer, 1982; Sousa, 1983, h jip.). B ot- 
jiejibHbix cjiynaax OTMeneHO H3MeHeHHe cjiopMbi paKOBHHbi 3apaxceHHbix mojijiiockob. 
B3jiyTHe nocjiejiHero odopoTa Hadjnojiajiocb y mojijiiockob ceM. Lymnaeidae, 3apaxceH- 
HblX HeCKOJIbKHMH BHJiaMH TpeMBTOJI, (Cheng, 1967). AHOMaJIHH (J)OpMbI paKOBHHbi 
(B3,ayTHe odopOTOB H aCHMMCTpHfl 3aBHTKa, H3MeHeHHe COOTHOUieHHH BbICOTbl H LUH- 
pHHbi paKOBHHbi) OTMeneHbi npn 3apaxceHHOCTH Hydrobia ulvae HeCKOJIbKHMH BHjjaMH 
TpeMaToji (Rothschild, 1936; Rothschild, Rothschild, 1939). IlojioOHbie otkjiohchhh 

(JjOpMbl paKOBHHbi 3aTparHBaiOT 3HaHHTeJIbHyiO HaCTb 3aBHTKa H, BepOflTHO, BbI3BaHbI 
H3MeHeHHeM xapaKTepa pocTa mojijiiockob nocjie 3apaxceHH«. AHOMajiHH Gojiee jio- 
KajibHoro xapaKTepa oOHapyxceHbi y Biomphalaria glabrata b cbh3H c napa3HTHpoBa- 
HHeM Schistosoma mansoni (Sturrock, Sturrock, 1971). Y 3apaxceHHbix mojijiiockob 
noHBJiaeTca H3ra6 Kpaa ycTba Ha jiopcajibHyio CTopoHy, hto, no-BHjiHMOMy, CBjnaHO c 
jiOKajiH3auHen h bmxojiom uepKapnn H3 MaHTHH Ha jiopcajibHOH CTopoHe. 

B H3yneHHbix 6ejiOMopcKHx nonyjiaunax L. saxatilis h L. obtusata 6buiH 06- 
HapyxceHbi mojijiiockh c aHOMajibHbiMH 6ameHKOBHjiHbiMH paKOBHHaMH. YBejiHHeHHe 
BbICOTbl o6opOTOB 3BBHTKa npOHCXOJIHT, nO-BHJIHMOMy, B pe3yjIbTaTe CMemeHHH 
jihhhh nepeKpbiBaHHa o6opotob bhh3. B CHCTeMe napaMeTpoB, npejyioxceHHbix Pa- 
ynoM juia onncaHHa cfiopMbi cnnpajibHbix paKOBHH (Raup, 1966; Payn, Ctshjih, 
1974), CMemeHHe jihhhh nepeKpbiBaHHH o6opotob cooTBeTCTByeT yBejinneHnio ne- 
peHOca oOopoTa. FIojiaraioT, hto BejiHHHHa nepeHOca odopoTa y mojijiiockob ojihoto 
BH jia HMeeT nocTOHHHoe 3HaneHHe (Raup, 1966; Payn, Ctshjih, 1974). CjiejiOBa- 
TejibHO, y o6HapyxceHHbix oco6en c aHOMajibHOH $opMOH paKOBHHbi noji jieHCTBHeM 
KaKHx-Jin5o npHHHH npoHexojiHT KanecTBeHHoe H3MeHeHHe xapaKTepa pocTa. Bee 
mojijiiockh c BbipaxceHHbiMH Mopc^ojiorHHecKHMH aHOMajiHHMH cojiepxcajin napTeHHT 
MHKpo^ajuiHji rpynnbi „pygmaeus ”, Ha 3aBepinaiomeH CTajinn pa3BHTHH (cnopouncTbi, 
3anOJIHeHHbie HHBa3HOHHbIMH MeTauepKapnaMH). CB5I3b H3MeHCHHH (jlOpMbl paKOBHHbi 
JIHTTOpHH C 3apaXCeHHOCTbK) napTeHHTBMH MHKpO^aJIJIHJI nOJITBepXCJiaeTCH CpaBHeHH- 
eM 3KCTCHCHBHOCTH HHBB3HH MOJIJIIOCKOB C HOpMBJIbHOH H aHOMajibHOH (JlOpMOH pa- 
kobhh h pe3yjibTaTaMH Mopc|)OMeTpHH paKOBHH 3jiopoBbix h 3apaxceHHbix MOJIJIIOCKOB. 
CjiejiOBaTejibHO, moxcho npejinojiaraTb, hto MHKpo^ajuinjibi rpynnbi «pygmaeus» OKa- 
3biBaioT cnjibHoe BJiHHHHe Ha xapaKTep pocTa xo3aeB, Bbi3biBaa o6pa30BaHne y MOJI¬ 
JIIOCKOB paKOBHH aHOMajibHOH (JlOpMbl. 

DKCTeHCHBHOCTb HHBB3HH JIHTTOpHH BHJiaMH TpeMBTOJI, COJiepXCaillHX B XCH3HCHHOM 
UHKjie cTajiHio CBoGojiHOxcHBymeH uepKapHH, b nccjiejiOBaHHbix nonyjnmHax oneHb 
HH3KB, HTO He n03B0JI5ieT aHaJIH3HpOBaTb BJIHflHHe JiaHHbIX BHJIOB TpeMBTOJI Ha xapaK¬ 
Tep pocTa xo35iHHa. Bbuio o6HapyxceHO no ojiHOMy oneHb KpynHOMy 3K3eMnjiapy Lit - 
torina saxatilis h L. obtusata c aHOMajibHOH (JiopMOH paKOBHHbi, nepBbin H3 KOTopbix 
6bui 3apaxceH Himasthla sp., BTopon — Cryptocotyle lingua. FIocKOJibKy 6biJia noKa- 
3aHa nOJIOXCHTeJIbHaa 3aBHCHMOCTb OTHOCHTeJIbHOH BbICOTbl 3aBHTKa H pa3Mepa (B03- 
pacTa) MOJunocKa, aHOMajiHH cJiopMbi paKOBHHbi b jiaHHOM cjiynae MoryT hmctb bo3- 
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pacTHOH xapaKTep. B jjByx cjiynaax mojijiiockh L. saxatilis c aHOMajibHOH cjjopMOH 
paKOBHHbi 6biJin 3apaxceHbi ojjHOBpeMeHHO Microphallus piriformes h Himasthla sp., 
h b flByx ^pyrax cjiynaax — M. piriformes h Notocotylus sp. 

B HccjieaoBaHHbix nonyjumnflx 3HaHHTejibHaH nacTb mojuiiockob, 3apaxceHHbix mhk- 
pocjjajuiHjjaMH rpynnbi «pygmaeus», Bee xce HMejia HopMajibHyio cjjopMy paKOBHHbi. 
ripHHHHOH TOMy MOXCeT CJiyXCHTb pa3JIHHHaH JIJIHTeJIbHOCTb CymeCTBOBaHHfl MOJUHOCKOB 
c MOMeHTa 3apaxceHHH. Ohcbhjjho, hto juih cjjopMHpoBaHHH aHOMajiHH, 3aTparHBaiomHX 
6ojibiuyK) nacTb 3aBHTKa paKOBHHbi, pocT 3apaxceHHbix oco6en aojukch npojjojuKaTbCfl 
b TeneHHe jjocTaTOHHO juiHTejibHoro BpeMeHH. MaxcHMajibHaa npo^oJUKHTejibHOCTb 
xch3hh L. saxatilis h L. obtusata Ha EejiOM Mope jjocTHraeT 6 — 8 h 8—10 JieT co- 
OTBeTCTBeHHO (Ky3HeuoB, 1960), pocT mojijhockob npoflOJiacaeTCfl bcio xcH3Hb (MaTBe- 
eBa, 1974). B to xce BpeMH oTJiHHHTejibHOH ocoOeHHocTbio xtH3HeHHoro uHKJia mhk- 
pocjjajumji rpynnbi «pygmaeus» ^BJiaeTca jyiHTejibHoe cymecTBOBaHHe b opraHH3Me 
Mojunocxa, KOTopbin BbinoJiH5ieT ponb h nepBoro, h BToporo npoMexcyTOHHbix xo35ieB 
(rajiaKTHOHOB, 1980a). B 6ejioMopcKHx h OapeHueBOMopcKnx nonyjmuHHX L. saxatilis 
h L. obtusata nocjie 3apaxceHH5i mojuiiockob oceHbio npejibmymero rojia hjih BecHOH 
Texymero napa3HTbi jjocTHraiOT CTajiHH HHBa3HOHHbix MeTauepxapHH k KOHuy JieTa 
(rajiaKTHOHOB, 1979, 1980b). MeTauepxapHH cnocoOHbi jyiHTejibHoe BpeMH ocTaBaTbca 
B MOJIJIIOCKe, COXpaH 5151 )KH3Hecn0C06H0CTb H HHBa3HOHHOCTb (rajiaKTHOHOB, 1980b). 
ripejinOJIOXCHTeJIbHO 3HMOH 60 JIbIUHHCTB 0 MOJUIIOCKOB, COJiepXCamHX HHBa3HOHHbIX Me- 
TauepKapHH, nornOaioT noji jjencTBHeM HeOjiaronpHHTHbix KJiHMaTHHecKHx ycjiOBHH, 
ojiHaKO b 3aKpbiTbix ynacTKax aKBaTopnn c paHHHM cTaHOBJieHHeM jiejjOBoro noKpoBa 
HeOojibinaH nacTb tbkhx oco6en nepexcHBaeT 3hmhhh nepnoji (rajiaKTHOHOB, 1979, 
1980b; ycT. coo6. TpaHOBHHa A. H.). BnojiHe Bepo^THO, hto nacTb 3apaxceHHbix moji- 
jiiockob nepexcHBaeT HecKOJibKo ce30HOB nocjie 3apaxceHHH. Ecjih napa3HTbi h3mchhiot 
xapaKTep pocTa Bcex 3apaxceHHbix mojuiiockob, to 6oJibniHHCTBo H3 hhx 6yaeT HMeTb 
He3HanHTejibHbiH aHOMajibHbiH npnpocT, o6pa30BaHHbin 3a ojihh ce30H nocjie 3apaxce- 
hhh h He bjih5ik)ihhh Ha $opMy paKOBHHbi b uejioM. He6ojibina5i HaCTb 3apaXCeHHbIX 
oco6eii 6yjxeT o6pa30BbiBaTb aHOMajibHbiH npnpocT b TeneHHe flByx h 6ojiee ce30HOB 
h, cjieaoBaTejibHO, HMeTb apxo BbipaxceHHyio aHOMajibHyio cjjopMy paKOBHHbi. rio,ao6- 
Hbie cjiynan, no-BHjjHMOMy, 6buin oTMeneHbi npn KanecTBeHHOH oueHKe cjjopMbi paKO¬ 
BHHbi. OTcyTCTBHe aHOMajiHH cpejiH mojuiiockob, cojjepxcamnx He3pejibie CTajjHH pa3- 
bhthh napa3HTOB, nojjTBepxcjjaeT aaHHyio rnnoTe3y. 

KpoMe 3apaxceHHocTH napTeHHTaMH TpeMaTOA Ha cjjopMy paKOBHHbi mojuiiockob 
BJIHHeT, nO-BH^HMOMy, THn MeCTOoOHTaHHH. 06 3TOM CBH^eTeJIbCTByiOT HepaBHOMepHOe 
npocTpaHCTBeHHoe pacnpejjejieHHe oco6en c aHOMajibHOH c})opMOH paKOBHHbi h pe3yjib- 
TaTbi MopcjjoMeTpHH paxoBHH mojuiiockob H3 pa3Hbix MecTooOnTaHHH. Tax, b nonyjra- 
uhh 3anaflHOH kocw yBejinneHne nacTOTbi aHOMajiHH cpejiH 3apaxceHHbix oco6eii jjByx 
bhjjob Ha6jnojjaeTC5i b BepxHeM ropH30HTe. B nonyjumHH Koprn OTHocHTejibHaa BbicoTa 
3aBHTKa mojuiiockob yBejiHHHBaeTCfl b BepxHeM ( Littorina saxatilis) h cpejiHeM (L. ob¬ 
tusata) ropH30HTax. KpoMe Toro, cpejiH 3apaxceHHbix L. saxatilis KOHueHTpauna moji- 
jiiockob c aHOMajibHOH (JiopMOH paKOBHHbi h MaKCHMajibHafl BbicoTa 3aBHTKa oco6eii 
Ha6jnojiaeTCH Ha noBepXHocTH KaMHeii. 

H3BecTHO, hto juiH yxa3aHHbix MecToo6nTaHHH xapaKTepHa noBbiineHHaH 3kctch- 
CHBHOCTb HHBa3HH jihttophh MHKpocJiajuiHjiaMH rpynnbi «pygmaeus» (TaJiaKTHOHOB, 
flo6poBOJibCKHH, 1984; TpaHOBHH h jx p., 1985; MnxaHJiOBa h jip., 1988). BbiJin npeji- 
jioxceHbi jiBe rnnoTe3bi, o6uacHHiomHe oco6chhocth npocTpaHCTBeHHoro pacnpejiejie- 
HH5I 3apaXCeHHbIX MOJUIIOCKOB. 

1. K oT^ejibHbiM ropH30HTaM jiHTopajin npnypoHeHbi jioKajibHbie rpynnnpoBKH moji- 
JIIOCKOB; pa3JIHHHH B SKCTeHCHBHOCTH HHBa3HH MOJUIIOCKOB MOKJiy TOpH30HTaMH CBH3B- 
Hbl C pa3JIHHHOH BepOHTHOCTblO 3apaXCeHHH B KaXCJIOM ropH30HTe (rajiaKTHOHOB, Pyca- 
hob, 1983; rajiaKTHOHOB, flo6poBOJibCKHH, 1984; rajiaKTHOHOB, MapacaeB, 1986). 
Ecjih mojijiiockh b TeneHHe xch3hh ocTaioTCH b npejiejiax ojihoto ropH30HTa, moxcho 
npejjnojiaraTb, hto 3KCTpeMajibHbie ycjiOBHH o6nTaHHH b BepxHeii JiHTopajin OKa3biBaiOT 
AonojiHHTejibHoe bjihhhhc Ha xapaKTep pocTa mojuiiockob. 


22 



2. noBbimeHHaa 3KCTeHCHBH0CTb HHBB3HH Littorina saxatilis Ha KaMHHx cBsnaHa c 
BJIHHHHeM napa3HTOB Ha nOBe^eHHe M0JIJIK)CKa-X03flHHa, npHBOflflmHM K KOHUeHTpaUHH 
3apaxceHHbix oco6en Ha OTiepbiTbix noBepxHOCTax, me BepoflTHOCTb noejjaHHH mojijiioc- 
xa nTHuaMH — oKOHHaTejibHbiMH xo3aeBaMH MHKpoc^ajuiHA, — Han6ojiee Bbicoxa (Ta- 
jiaKTHOHOB, flo6poBOJibCKHH, 1984; CeprneBCKHH h AP-, 1984; MnxaHJiOBa h AP-, 
1988; TajiaKTHOHOB, 1990). B TaxoM cjiynae mojijiiockh c HaHOojibniHM cpoxoM 3apa- 
xceHHH h, cjieaoBaTejibHO, c HanOojiee BbipaxceHHbiMH aHOMannaMH c})opMbi paKOBHHbi 
MoryT 6biTb Han^eHbi b nonyjiHUHH hmchho Ha noBepxHocTH xaMHen. flna npoBepKH 
aaHHbix ranoTe3, 06'bflCHfliomHx HepaBHOMepHoe npocTpaHCTBeHHoe pacnpeaejieHHe 3a- 
paxceHHbix oco6en b uenoM h, b hbcthocth, mojijiiockob c aHOMajibHOH c{)opMOH pa- 
KOBHHbi, HeoOxo^HMbi cneuHajibHbie HCCJieAOBaHHfl nepeMemeHHH mojijiiockob b ecrecT- 
BeHHblX yCJIOBHHX. 
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ABNORMAL SHELL SHAPE OF THE INTERTIDAL MOLLUSCS LITTORINA SAXATILIS 
AND LITTORINA OBTUSATA INFECTED WITH TREMATODES 

M. V. Panova, S. O. Sergievsky, A. I. Granovitch 
Key words : trematode, intertidal molluscs, shell shape. 

SUMMARY 

Gastropode molluscs L. saxatilis and L. obtusata were investigated in two sites of the White Sea 
coast (Ryazhkov Island and Levin Navolok, Kandalaksha Bay). The molluscs in the studied sites were 
heavily infected with trematodes parasites (about 65 % for L. saxatilis and 50 % for L. obtusata). The 
frequency of the shell shape abnormalities in both species were 7—8 % in the studied sites. The shell 
spires of these shells were extremely high with «balloned» whorls probably due to downward displa¬ 
cement of the shell sutures. 

All snails with abnormal shell were infected by microphallides of «pygmaeus» group (mainly 
M. piriformes) at the final stage of development. The parasites prevalence of the molluscs with the nor- 
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mal shell was significantly lower. The morphological analysis of shells revealed that the spire height 
in infected snails increased as compared to uninfected ones. All these data confirm that the shell shape 
deviations of littorines were caused by the trematodes. However, many of the littorines infected by 
M. piriformes hadn’t got any shell deviations. These cases seemed to de connected with the recent in¬ 
festation. Here the shell increment was not yet affected by the parasites. This suggestion was supported 
by the investigation of the shell shape in the molluscs contained the early development stages of the 
microphallides. 

The morphometrical analysis also showed that the shell shape of periwinkles was dependent on the 
type of habitat (intertidal zone and substrate type). The relative spire height was the highest in L. ob- 
tusata and L. saxatilis from the upper zone (L. saxatilis especially from the stones). Thus, specific mic¬ 
rohabitat may affect on the molluscs shell independently or intensify the influence of trematode infec¬ 
tion. 
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